The iron-responsive element is the single element responsible for iron-dependent translational regulation of ferritin biosynthesis. Evidence for function as the binding site for a translational repressor.
Ferritin, a cytoplasmic protein critical in iron metabolism, displays iron-dependent regulation of its biosynthetic rate with no corresponding changes in mRNA levels. An iron-responsive element (IRE) has been identified in the 5'-untranslated region (UTR) of the human ferritin heavy chain mRNA which, when placed in the 5'-UTR of heterologous reporter genes, confers iron-dependent translational regulation to the hybrid mRNAs. However, whereas the biosynthetic rate of ferritin in response to changes in iron status exhibits a 30-80-fold range, the apparent ranges observed for reporter gene constructs utilizing chloramphenicol acetyltransferase assays or human growth hormone radioimmunoassays have been much less. A deletion and reconstitution study was undertaken to address the possibility that regions of the ferritin gene and mRNA other than the IRE may be necessary for the production of the full range of iron regulation. Data are presented that demonstrate that the IRE alone is capable of conferring iron-dependent translational regulation of biosynthesis to downstream encoded proteins that is both qualitatively and quantitatively similar to that observed with expression of ferritin itself. Thus, the complete range of iron-dependent translational regulation conferred by the IRE occurs independently of the presence of the ferritin promoter, other regions of the ferritin 5'-UTR, the ferritin coding region, and the ferritin 3'-UTR. Additionally, experiments addressing the translatability in vivo of various ferritin construct mRNAs support the theory that the IRE functions as the binding site for a translational repressor.